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1

PIPE MATING SWIVEL ADAPTER FOR
MISALIGNED JOINTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to an apparatus for sealing
off-axis abutments of flanged pipe ends, pump housings and
valves. More specifically, but without limitation, the mven-
tion 1s directed toward a pipe mating swivel adapter for fitting,
between two flanged ends so as to create a seal when the pipes
are misaligned.

2. Description of Related Art

Pipes for conveying materials such as fluids and slurries are
often installed m applications in which perfect alignment of
the central axes 1s difficult to achieve, often because of slight
impertections, distortions or irregularities 1n the flmd-flow
interfaces of a pipe system. Fluid-tlow interfaces 1n a pipe
system may 1include pipe segments, pump housings and
valves. Likewise, the flanges of the pipe segments, pump
housings or valves may, due to manufacturing tolerances, not
mate uniformly about the circumierence of the pipe bores,
even when the central axes are aligned. For example, the
plane of a flange of a pipe segment may not be perfectly
perpendicular to the pipe bore. Both of these circumstances
are considered for purposes of this discussion to be non-
exclusive examples of misalignments. It 1s known that bolts 1n
mating flanges may be drawn up tightly to correct minor
misalignment. However, 1n extreme cases of misalignment, it
1s not possible to create a suificient seal by drawing up the
bolts. Accordingly, a device 1s needed that will seal off-axis
abutments, or other misalignments, of flanged end fluid-flow
interfaces 1n pipe segments.

BRIEF SUMMARY OF THE INVENTION

The present invention 1s a device for improving the fluid-
flow interfaces of a pipe system to prevent substantial leakage
due to misalignment 1n the interfacing components of the pipe
system. This improved interfacing 1s achieved utilizing the
present ivention through the insertion of a pair of mating,
disks as described hereinaiter which can adjust to and com-
pensate for misalignment due to the imperfections, distor-
tions and 1rregularities or off-axis abutments which may oth-
erwise exist between the interfacing portions to be joined 1n
the pipe system.

OBJECTS OF THE INVENTION

An exemplary and non-exclusive alternative object of this
invention 1s to provide an adapter designed to fit between
fluid-flow 1nterfaces 1n a pipe system to prevent substantial
leakage due to misalignment, imperfections, distortions,
irregularities or oif-axis abutments 1n the interfacing compo-
nents of said system.

Another exemplary and non-exclusive alternative advan-
tage of the invention 1s to allow the utilization of fluid-tflow
interfaces which otherwise would not join consistently about
the circumierence of the passageway without having to take
corrective action to eliminate the misalignment which pre-
vents a good seal.

The above objects and advantages are neither exhaustive
nor individually critical to the spirit and practice of the inven-
tion, except as stated 1n the claims as 1ssued. Other alternative
objects and advantages of the present invention will become
apparent to those skilled 1n the art from the following descrip-
tion of the invention.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a profile view of an embodiment of the
mating disks prior to mating.

FIG. 2 shows a profile view of an embodiment of the
mating disks 1n place against flanges of pipe segments prior to
the actual mating of the two disk components.

FIG. 3 shows a profile view of an embodiment of the swivel
adapter following completed installation, the mating disks
having mated and achieved a desired sealing effect.

DETAILED DESCRIPTION OF THE INVENTION

The following 1s a detailed exemplary description of an
embodiment of the invention, i1n a number of 1ts various
aspects. Those skilled 1n the art will understand that the speci-
ficity provided herein 1s intended for illustrative purposes
with respect to an exemplary embodiment, only, and 1s not to
be interpreted as limiting the scope of the invention or claims.

The shown embodiment 1s a pipe mating swivel adapter for
misaligned pipes or flanges of pipe segments. As may be seen
from the figures, the adapter 1s made to sandwich between
two flanged pipe ends. Traditionally, these flanged pipe ends
would directly abut one another, and such direct abutment 1s,
of course, still the simplest way of joining the pipe segments
where one can do so without leakages at the joiming inter-
taces. However, where oif-axis installation or other misalign-
ments may cause leakages, the present invention provides a
simple, inexpensive, and in-field feasible solution that does
not require rejection of all irregular segments or expensive
and time consuming modifications to improve the abutting
flanges. The present embodiment also prevents breakage of
the tflanges due to over tightening of the bolts providing for
less costly repairs and down time. Such considerations are
very important 1n certain contexts, such as 1 underground
mining.

In an alternative embodiment, the pipe mating swivel
adapter 1s designed to fit between a pump housing and a pipe
segment or other interface 1n a pipe system. A flanged pipe
end of the pipe segment or other interface and a flange of the
pump housing traditionally directly abut one another. How-
ever, olf-axis installation or misalignments due to manufac-
turing variations in the pump housing may cause leakages.
The present mnvention would compensate for misalignments
and prevent leakages in the piping system. In another varia-
tion of the embodiment, the pipe mating swivel adapter 1s
designed to {it between a flange of a valve and a flanged end
of a pipe segment or other interface of a pipe system to
compensate for misalignments and prevent leakages 1n the
piping system.

As shown 1n FIG. 1, the swivel adapter comprises two
ring-like disks of mechanically strong material. The disks
have mnner surfaces 10 and 10', respectively, and outer sur-
faces 12 and 12', respectively. The mner surface 10 of the first
disk S has a protrusion 11 which acts as a male component of
the swivel adapter. The inner diameter of the protrusion 11
defines a central opening, or bore, passing therethrough,
which bore cooperates with the bore of the pipe segments to
continue the passage of fluid or materials. The outer diameter
of the protrusion increases from 1ts terminating edge (which
installation, as described more fully below, would be farthest
within the female second disk 7). In the shown embodiment,
the profile of the protrusion 11 1s radiussed, or curved, such
that 1t the surtface were drawn to continue across the bore, the
end of the protrusion would form a semi1 or hemi spherical
shape with a hole passing through 1t. Of course, because of the
presence of the bore, the protrusion 1s only a portion of a
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spherical shape, and therefore 1s referred to hereinafter as
having a frustospherical configuration. The male frusto-
spherical protrusion 11 has a groove 9 running about its
surface that 1s adapted to recerve an O ring. The 1inner surface
10" of the second disk 7 has a frustospherical depression 11°
which acts as a female component of the swivel adapter. The
frustospherical depression 11' 1n the second disk 7 1n the
shown embodiment 1s complimentary 1n curvature to the male
protrusion 11 of the first disk 5 so that said male protrusion 11
will fit within, and mate with, the female depression 11 ' of the
second disk 7. In an alternative, the depression 11' may not be
precisely complimentary, but could be configured to have a
slightly smaller radius of curvature from the male protrusion
11. In another alternative, the protrusion 11 may form the
entirety of the inner surface 10 of the disk 5 such that one can
climinate the portion of inner surface 10 shown as substan-
tially perpendicular to the pipe bore in the Figures.

Referring to FIG. 2, when the swivel adapter 1s 1n place
between the two pipe segment flanges 2 and 2', the flange 2 of
pipe 1 abuts the outer surface 12 of the first disk 5, and the
flange 2' of pipe 3 abuts the outer surface 12' of the second
disk 7. There may be a gasket inserted between the flanges 2
and 2' and the outer surfaces 12 and 12' of the disks 5 and 7.
In the shown embodiment, the inner diameter of the disks 5
and 7 1s approximately the same as the inner diameter of the
pipe segments.

When an O ring 1s 1nserted 1n gasket groove 9 it acts as a
sealing gasket. When there 1s misalignment, the adapter with
the gasket aids 1n providing an effective seal between the
fluid-tflow interfaces 1n a pipe system.

Referring to FIG. 3, the flanged pipe ends 2 and 2' are
misaligned and the swivel adapter 1s 1nserted therebetween
and the flanges 2 and 2' are tightened by connecting bolts or
other means causing the swivel adapter to assume a compen-
sating position that automatically adjusts to maintain the
desired seal notwithstanding the misalignment. The seal 1s
maintained because such adjustment 1s permitted by the mat-
ing disks 3 and 7 with inclusion of the O ring. It may be noted
that 1n the shown embodiment the connecting bolts do not
pass through the disks 5 and 7. The bolts are configured so as
to center the adapter between the flange ends. While it would
be possible to configure either or both of the disks 5 and 7 to
allow connecting bolts to pass through the disks, the shown
configuration 1s believed preferable from at least a standpoint
of manufacturing ease.

The two disks 5 and 7 are so constructed that the interface
of the connecting pipe segments 1 and 3 may be angled up to
several degrees without affecting the sealing function.
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CONCLUDING REMARKS

The mvention has numerous particular embodiments, the
scope of which shall not be restricted further than the claims.
Unless otherwise specifically stated, applicant does not by
consistent use of any term 1n the detailed description 1n con-
nection with an illustrative embodiment intend to limit the
meaning of that term to a particular meaning more narrow
than that understood for the term generally 1n the art.

I claim:

1. A pipe mating swivel adapter comprising;:

a first disk and a second disk insertable between a first
flanged pipe segment and a second flanged pipe seg-
ment, unattached to either segment, designed to be held
between said segments only by the pressure of fastened
flange bolts, with no flange bolt passing through any part
of either disk, wherein:

(1) the first disk has an 1nner surface having a frustospheri-
cal protrusion with a groove configured to receive an O
ring to circumscribe a portion of the protrusion and
having an outer surface designed to abut the first flanged
segment;

(1) the second disk has an mner surface having a frusto-
spherical depression designed to mate with the frusto-
spherical protrusion of the first disk and having an outer
surface designed to abut the second flanged segment;
and

(111) the first and second disks may be swiveled and rotated
against each other to achieve a seal.

2. The pipe mating swivel adapter as described in claim 1
wherein the groove retains an O ring.

3. The pipe mating swivel adapter as described 1n claim 1,
wherein the frustospherical protrusion has substantially the
same radius as the frustospherical depression.

4. The pipe mating swivel adapter as described 1n claim 1,
wherein the frustospherical protrusion has a diameter smaller
than the frustospherical depression.

5. The pipe mating swivel adapter as described 1n claim 2,
wherein the frustospherical protrusion has substantially the
same radius as the frustospherical depression.

6. The pipe mating swivel adapter as described 1n claim 2,
wherein the frustospherical protrusion has a diameter that 1s
smaller than the diameter of the frustospherical depression, to
an extent not exceeding the diameter of the O ring.
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